Background: The impact of an aging population on the psychiatric emergency service (PES) has not been fully ascertained. Cognitive dysfunctions aside, many DSM-IV disorders may have a lower prevalence in the elderly, who appear to be underrepresented in the PES. We therefore attempted to more precisely assess their patterns of PES use and their clinical and demographic characteristics.
Background
The median age of Canada's population has been increasing since 1966, with those aged 14 and under declining since 1996, attaining 17% of the population (their lowest level in 2006) versus 13.7% for those 65 and over (≥ 65) [1] . The impact of an aging population on major service points in mental health care delivery, such as the psychiatric emergency service (PES) , has yet to be fully ascertained. With the exception of cognitive disorders (CD) and minor or non-specific psychiatric diagnoses, many DSM-IV disorders appear to have a lower prevalence in the elderly [2] [3] [4] [5] [6] [7] . A 'Canadian Community Health Survey' suggested a relationship between mental illness severity and the probability of seeking psychiatric help [8] . Given this relationship it is possible that the elderly might less frequently visit the PES for minor psychiatric symptoms. With few exceptions [9] , most studies assessing PES use by the elderly in Canada and in the United-States suggest that they are underrepresented in the overall PES population [10] [11] [12] [13] . Furthermore, increases in PES use over time by the elderly have yet to be reported.
The elderly with severe mental illness are less likely to visit the psychiatric emergency room than their younger cohorts, making preferential use of mobile psychiatric emergency teams or case-management [13] [14] [15] . In addition, even the elderly with major depression are less likely to seek or to receive psychiatric care than those under 65 (< 65) [16] [17] [18] .
In the general population the most frequent DSM-IV diagnoses (other than CDs) in the elderly are the various anxiety disorders and dysthymia (or minor depression) [2] [3] [4] 17, 19] . In the medical emergency department (ED) anxiety disorders appear to be an important part of the diagnostic profile of the 53 million visits in the UnitedStates (1992 to 2001) for reasons of mental health and, the elderly account for an increasing proportion of these visits [20] . In contrast to their increasing importance in the ED, anxiety disorders contribute little to the typical PES diagnostic profile [10, [21] [22] [23] . Preliminary evidence however does suggests that the elderly may possess a PES diagnostic profile different from that of patients < 65, one weighted towards cognitive and/or mood disorders [11, [24] [25] [26] [27] [28] , while that of those < 65 is primarily characterized by chronic psychosis, personality and substance abuse disorders [10, [21] [22] [23] . In addition, factors other than diagnosis may help differentiate the elderly PES user from those < 65. Gender differences (a higher proportion of women), fewer self referrals, a higher hospitalization rate following the visit and the frequent presence of a contributing medical condition, have all been reported [11] [12] [13] 24, 28] . As such, assessing diagnostic, demographic and patterns of PES use by the elderly may contribute to better defining the role and structure of future geropsychiatric emergency health care delivery.
This study had several objectives. Our primary aim was the longitudinal assessment of yearly PES use by the elderly, using a greater than 14-year observation period during which the surrounding PES population was rapidly aging. Second, to assess the patterns of PES use by the elderly, such as multiple visits, over this same time period. Third, it was to add to the preliminary but growing body of clinical and demographic data concerning PES visits made by the elderly. The latter was done using a prospectively acquired database of visits to four PES sites in the province of Quebec, Canada, where each individual visit could contain up to 70 variables.
Methods
Data collection was as previously described [10, 29] . Clinical and demographic data were obtained from all patients 18 years of age and older visiting a major downtown Montreal university teaching hospital PES (the main site) from June 15, 1985 , to December 31, 2000. Each PES in metropolitan Montreal is assigned a geographic catchment area and citizens within it are obliged to seek acute psychiatric care at that service only. Approximately 4.8% of all patients who underwent triage in the ED were referred for a psychiatric assessment.
The database began June 15, 1985 as an 'in-house' register kept by the nursing staff. By 1990 it contained eight variables (name, sex, age, catchment area, referral source, date and time of entry to, and departure from the PES, and patient disposition). For research purposes, in July 1996 the database had expanded to include a maximum of 70 variables per visit and was transformed into electronic format, including all data prior to this date. The main table contained administrative variables (chart number, name, sex, and so forth). Linked tables contained variables pertinent to the consultation process, such as date and time of arrival, reasons for the referral, disposition, and so forth. Data entry was performed by designated members of the nursing staff and by the principal investigator. If neither was present, charts were held in the PES until they could be reviewed for all pertinent information. This database was used at the main site from July 1996 to December 2000, after which only the original 8 variables of the register were acquired until September 2002.
The expanded database described above was once again used for a two-year period beginning September 2002, at the main site and at three functionally dissimilar services. Two of these latter services were in cities other than Montreal. One was in Quebec City (300 km east of Montreal, approximately 500,000 citizens) and the other in SaintJean-sur-Richelieu (40 km south of Montreal, metropolitan population of approximately 90,000). This latter site differed from the other three by not having an observation area with short-term beds [30] . The second Montreal PES was in a psychiatric institute and did not have an ED (or prior medical triage). As such, it largely functioned as a "walk-in clinic". All variables in the database were listed in a paper format, which was used as the primary triage instrument for all patients visiting the four services during the two-year period. The completed forms were forwarded to the principal investigator on a weekly basis for data entry.
Many strategies were used in order to minimize diagnostic uncertainty in both data collection efforts. First, as over 60% of PES visits have been shown to occur within the daytime hours [10] only services that were covered on weekdays by experienced, regular daytime psychiatric staff with over 5 years experience in the PES setting were included. None of the four sites provided midnight to 7 am assessments. Patients referred to the PES during this time period were kept in the psychiatric observation area for assessment in the morning. As such, during weekdays, well over 70 to 80% of patients were assessed by the regular PES staff. Most staff obtained their medical and specialty training at one of the four medical faculties in the province and thus shared a common set of methodological/ethical/cultural standards. Second, diagnoses, made using DSM-IV guidelines during non-structured clinical interviews, were obtained either directly from staff after the patient assessment or from the patient's chart. Third, diagnoses were grouped into broad categories, which included 'none', 'adjustment', 'anxiety', 'personality', 'affective', 'schizophrenia', 'psychosis not otherwise specified', 'substance abuse' and 'organic mental disorders'. Fourth, in patients with two or more visits a "most probable" primary diagnosis was attributed, which was the diagnosis most frequently given. The second most frequently attributed diagnosis was retained as co-morbidity. Fifth, as previously reported [10] , from 65 to 80% of frequent users at all sites were at one point in time under multidisciplinary outpatient care and as such any diagnostic uncertainty could be clarified with the treating team.
Primary data analysis
Only visits where age could be accurately determined (98% of all visits) were used. Data was analyzed using Systat (Version 13). Three datasets were extracted from the main database. Longitudinal, frequency of PES use and temporal variables were analyzed using data collected between January 1990 and August 2004 at the main site ("A" dataset, 15,579 patients, 29,985 visits). Statistical differences between numerical means (ages, number of visits or time of presentation) for patients 65 and over (versus patients under 65) were determined using t-test for non-paired values.
Some clinical variables (diagnoses, pertinence of the visit) were acquired at the main site from July 1996 to Most variables of the B and C datasets were of the nominal type (binary or with multiple categories). Preliminary analyses consisted of constructing contingency tables where the binary independent grouping variable (≥ 65, < 65) was tabulated with a response variable (presence or absence of violence...). If the p-values for the Pearson chi-square and the likelihood ratio chi-square were < 0.05 then data were re tabulated using a goodness of fit model to determine if the response variable's profile differed significantly from the independent variable using the distribution ratios of the ≥ 65 group as the expected frequencies. If the Pearson and likelihood ratio chisquare p-values remained < 0.05 then data were tabulated using multi-way standardized tables with gender as a strata variable. Only data where all three procedures were significant are presented in the results section as "Pchi2 & LRc2, p < 0.05". Determining the strength (or direction) of an association between the response and independent variable was not the primary goal of this study. However, when pertinent, logistic regression with the resulting Odds Ratios (uncorrected for gender) and their 95% confidence intervals was used in order to assess it.
This study was approved by the institutional review board (IRB) scientific subcommittees at all sites and was exempted from full review other than at the second Montreal site, where full IRB approval was required and obtained.
Results
Longitudinal data, temporal patterns and frequency of PES use at the main site.
Patients ≥ 65 represented 8.7% (N = 1349) of all patients and 7.2% of all visits (N = 2171) of the A dataset at our main site. Averaging the Montreal city 1996 and 2001 census the elderly accounted for approximately 14.6% of the city population [1, 31] . Of the 1349 patients ≥ 65, 36%, 27%, 20% and 16% were aged between 65 and 69, 70 and 74, 75 and 79 and 80 and over, respectively. Overall, 62% were women (N = 839) versus 44% (N = 6315 of 14,230 patients) of those < 65. During the 14.5-year data acquisition period there was a yearly increase in the mean (from 36.6 ± 18 to 40.8 ± 14) and median (from 35 to 39) age of individual patients (each counted only once/year) visiting this PES. Significant differences were found (p < 0.01, t-test for unpaired values) when comparing the average mean age for the first 4 years (38.7 ± 16.7) to that of the last 4 years of the observation period (41.1 ± 14.3). On a yearly basis the mean age of women was always slightly higher than that of men and, in all but the final year (2004) this difference was statistically significant (p < 0.01, t-test for unpaired values). The proportion of the total number of yearly visits attributable to patients ≥ 65 (compared to those < 65) showed no consistent increase over time (table 1) . When patients/year was analyzed there was a significant reduction in the average proportion of patients ≥ 65 during the last 4 years compared to the first 4 years (7.7 ± .44% versus 9.6 ± .9%, p < 0.05, t-test for unpaired values) of this study.
The overwhelming majority of all visits (75% for patients ≥ 65 and 65% for those < 65) were between 7:00 and 17:59. Few in either group visited the PES between midnight and 06:59 (5% of visits for patients ≥ 65 and 10% of those < 65). The average number of daily visits from Monday to Friday was 16.3% ± 0.5 for those ≥ 65 and 15.3% ± 0.8 for those < 65 (NS, p = 0.055, t test for unpaired values). The average number of visits/ month was equal (8.3%) for both groups (± 0.9, range 7.2 to 10.1 for patients ≥ 65, ± 0.5, range 7.8 to 9.1 for those < 65). No seasonal differences were observed between groups (t-test for unpaired values).
Frequency of use was examined by dividing patients into groups making one (N = 11,058), two or three (N = 2669), four to ten (N = 848) or eleven or more visits (N = 155). These anchor points have been shown to result in distinct diagnostic subgroups of PES users [10, 23, 29] . Age at the first visit from 1990 onward determined if patients were attributed a ≥ 65 or a < 65 tag. Within the ≥ 65 group single visits were made by 79.3% (N = 940), two to three visits by 16 .5% (N = 196), four to ten visits by 3.9% (N = 46) and eleven or more by 0.3% (N = 3) patients. The corresponding numbers in patients < 65 were 74.7% (N = 10,118), 18.3% (N = 2473), 5.9% (N = 802) and 1.1% (N = 152), respectively. Overall, the frequent user profile was not significantly different between the two groups. However, the average number of visits/ patient for all patients making over three visits, regardless of the total, was 5.5 (± 2.2) versus 7.7 (± 6.9) for those ≥ 65 and those < 65, respectively (p < 0.05, t-test for unpaired values).
Socio demographic variables
Marital (N = 1332, N = 15,356, visits for patients ≥ 65 and < 65, respectively), employment (N = 1315, N = 16,632 visits for patients ≥ 65 and < 65, respectively) and residential profiles (N = 1392, N = 17,978 visits for patients ≥ 65 and < 65, respectively) were derived from the B dataset. The educational profile (N = 720 and N = 9,838 visits for patients ≥ 65 and < 65, respectively) was derived from the C dataset. All four profiles showed significant (Pchi2 & LRc2, p < 0.001) between group differences. Those ≥ 65 were more frequently widowed (28% versus 1%), less frequently single (24% versus 55%) than patients < 65 whereas the percent 'married/living together' (29 versus 23%) or 'separated/divorced' (20% each) were comparable. The proportion of patients ≥ 65 who were 'retired versus actively employed ' (82% versus 1.7%) differed markedly and expectedly from that of those < 65 (2.5% versus 32%,). Few patients ≥ 65 were receiving welfare, an income supplement program or any kind of employment insurance (11 versus 49% for those < 65). Those ≥ 65 were also more likely to live in a residence or another kind of non-family supervised housing (37.5% versus 14%), to be homeowners (14.5% versus 8.5%), less likely to be renting (apartment/room, 42.9% versus 64.8%) or living with family (1.5% versus 5.4%). Those ≥ 65 were less well educated, most having only a grade school (54% versus 11%) or high school (34% versus 56%) education, with fewer attaining either the college or university level (11% versus 33%).
Arrival to the PES and prior clinical history
Type of arrival to the PES was taken from the C dataset (N = 1420, N = 18731 visits for patients ≥ 65 and < 65, respectively) and showed significant between group differences (Pchi2 & LRc2, p < 0.001). Patients ≥ 65 less frequently presented alone (14% versus 31%), being more often accompanied by a significant other or a caretaker (42% versus 30%). Police (5.7 versus 9.7%), ambulance (28 versus 21%), transfers from surrounding PESs (6.7 versus 6%) or "any other" (3 versus 2.6%) type of arrival was similar in those ≥ 65 and < 65. Voluntary (versus involuntary, regardless of the type of arrival) arrival did not differentiate one group from the other (81 and 83% of visits were voluntary for patients ≥ 65 and < 65, respectively).
Violence upon arrival was assessed from the B dataset (N = 1491, N = 19,379 visits, patients ≥ 65 and < 65, respectively) using logistic regression. Visits from patients ≥ 65 were less frequently tagged as violent (10 versus 20%, OR 0.55, p < 0.001, CI 0.47-0.64). No difference was found as to the nature of the aggressive acts (verbal, physical or both) but staff reactions to the acts did differ between the two groups (N = 67, N = 989 visits, patients ≥ 65 and < 65, respectively, Pchi2 & LRc2, p < 0.05). A verbal approach to contain the aggression was more often used with the elderly (66% versus 48%), rather than isolation (18% versus 23%), restraints alone (1% versus 7%) or the combination of restraints and isolation (15 versus 21%).
Both groups had a similar rate (about 40%) of at least one prior psychiatric hospitalization. Using logistic regression a history of substance abuse was less frequently found (OR 0.34, p < 0.001, CI 0.31-0.38) in patients ≥ 65 (27%, 457 of 1679 visits) than in those < 65 (57%, 13,937 of 24,371 visits). When present, substance abuse was primarily observed in men (versus women) in both groups (approximately 63% in men, 37% in women). The pattern of abuse was obtained for 333 (of the 457) visits and in 9206 (of the 13,937) visits of patients ≥ 65 and < 65, respectively. It was found to be much narrower in patients ≥ 65 (93% alcohol, 1% cannabis, 4% multiple substance, 1% benzodiazepines) versus (42% alcohol, 18% cannabis, 5% cocaine and 32% multiple substances, 3% other) in those < 65 (Pchi2 & LRc2, p < 0.001).
Current psychiatric medication (C dataset) was observed in 1135 of 1297 visits of patients ≥ 65 (88%) and in 12,420 of 17,353 visits (71%) of those < 65 (OR 2.6, p < 0.001, CI 2.2-3.0). The primary drug differentiating the former from those < 65 was the benzodiazepine class (39% versus 28%, OR 1.3, p < 0.001, CI 1.15-1.43).
Visit characteristics
The over 30 reasons for a psychiatric referral were collapsed into 10 logical groupings (B dataset) for purposes 8%) and a greater number of referrals for "depression" (28 versus 20%). Few patients ≥ 65 were specifically referred for CDs (1.3%). Categories relating to "psychosis" (approximately 19% each), "hypomania/mania" (5 versus 3%), "anxiety" (11 versus 9%), "behavioral dyscontrol" (approximately 10% each), "other" (7 versus 6%) and "no specific reason" (7% each) were similar in both groups. About 65% of patients in both groups reported the presence of psychosocial stressors prior to their visit and these are illustrated in Figure 1 . Diagnostic differences (for both visit and patient data) are presented in Figure 2 . In addition, 30% for those ≥ 65 were co-morbid with a psychiatric disorder versus 42% of patients < 65. Figure 3 illustrates the most frequent psychiatric co-morbid diagnoses in both groups. Figure 4 illustrates visit outcomes.
The relationship between diagnosis and frequency of PES use is illustrated in table 2. In both groups, the proportion of patients with chronic psychosis increased and, those without a clear diagnosis, adjustment disorders or psychosis not otherwise specified, decreased with increasing frequency of use. Also, substance abuse contributed less to the overall profile of those with 11 or more visits. Notable between group differences were affective and personality disorders (increasing and decreasing, respectively, as frequency of use increased in those ≥ 65). The proportion with anxiety disorders was relatively independent of PES use in patients ≥ 65 but decreased with increasing visit frequency in patients < 65. For each frequency anchor point patients < 65 were significantly more co-morbid than those ≥ 65 (ORs ranging from 1.6 for single visits to 1.5 for 11 or more visits, P values < 0.01).
Finally, as previously reported [30] staff were asked to qualitatively grade 1,604 visits from patients ≥ 65 and 21,607 visits of those < 65 (B dataset) for both pertinence and urgency. About 57% (≥ 65) and 52% (< 65) of visits were judged pertinent and urgent, 28% in both groups were judged pertinent but not urgent, 11% (≥ 65) and 15% (< 65) neither pertinent nor urgent. An assessment was not made in 5% in both groups. These profiles were not significantly different. In contrast to the reported increase in ED use for reasons of mental health by the elderly in the United-Sates from 1985 to 2000 [20] , on a yearly basis, we found no proportional increase (in individual patients or their often multiple visits) in PES use during the over 14-year time course of our study. A relatively stable yearly rate of PES use, as assessed by the actual total number of visits/year by the elderly, was also reported by Cully et al., in Houston Texas, between 1994 and 2001 [12] .
Many studies assessing PES use by the elderly suggest that they are underrepresented in this service [10] [11] [12] [13] . In the present study they accounted for 7.2% of all PES visits, about half of their proportion in the surrounding population. Whether this implies that they actually underuse the PES is unclear. Despite ongoing research, a consensus as to what constitutes a "psychiatric emergency" remains elusive [30, 33] . Qualitatively, visits made by the elderly were found to be indistinguishable from those made by younger patients, as assessed by the staff's subjective rating of each visit's pertinence and urgency. Over 50% and over 80% of their visits were tagged either "urgent" or "pertinent", respectively. However, many visits were also tagged "not urgent" in both the elderly and in those < 65. Using an "admission and/ or observation" outcome as a less subjective index one might speculate that the elderly make better use of the PES than their younger counterparts (51% admission/ observation rate versus 38% for those < 65). Indeed, a higher admission rate has been reported in several other studies [11] [12] [13] 24, 28] .However, many non-psychiatric reasons, such as transportation problems or a poor social support network, may mitigate admitting an elderly, but not a younger, comparably ill patient.
Rather unexpected was the high number of repeat visits made by the elderly. High frequency PES use has typically been associated with a younger cohort, one with a diagnostic profile weighted towards schizophrenia and personality disorders [22, 23, 29, 34, 35] . In contrast, the elderly frequent user more typically suffered from an affective disorder, a finding in line with several studies showing a preponderance of affective and/or cognitive disorders in the overall elderly PES (and ED) diagnostic profile [11, 12, [24] [25] [26] [27] [28] 36] . That only 10% of the elderly had CDs in our study is most likely attributable the ED staff's direct access to admission beds in a family medicine unit of the hospital specifically designated for the long term care and placement of CD patients. Overall, the elderly were less frequently co-morbid and the range of co-morbid diagnoses was much broader than that of younger patients, where personality and substance abuse disorders predominated. The lesser (and broader) comorbidity may have contributed to the apparent under use of the PES by the elderly. On the whole though, the relative absence of substance abuse (history of and actual diagnosis) and schizophrenia's moderate contribution to the primary diagnostic profile is largely compatible with what has been previously reported [9, 12, 24, 27] . When substance abuse was present alcohol was the overwhelming drug of choice, a finding that may prove useful in the future planning of specialized psychogereatric PESs. Recently, it has been reported that about 30% of elderly and younger involuntary referrals to a southern California PES had positive urinary screens for drugs of abuse [37] and, if the screen had included alcohol, this number would have been much greater. In the present study about 7.5% and 19% of the elderly and 18.5% and 28% of patients < 65 had a primary or a co-morbid diagnosis of substance abuse (including alcohol), respectively. Several reasons may underlie the substantial differences between our results and those of Woo and Chen [37] . First, involuntary referrals may represent a specific subgroup that is more prone to substance misuse. In the present study, fewer than 20% of visits in both groups were involuntary. Second, our data is based upon a most probable (the most frequently attributed) primary and co-morbid diagnosis, not individual positive drug screens per visit. As such, in order to minimize diagnostic uncertainty we may have underestimated individual cases of substance misuse. For instance, in our study, a patient making 6 visits in which a personality disorder was diagnosed in 4 and substance abuse in 2, would receive a primary diagnosis of personality disorder with co-morbid substance abuse.
Most socio demographic variables differed in predictable ways. Many elderly were widowed and almost 40% were living in some type of supervised housing. Most were retired and 87% had at best a high school (or lower) level of education. Although they were by no means the picture of social and financially stability, those < 65 appeared more typical of the "downward drift" type patient often associated with the PES [10, 22, 34, 38, 39] . The latter were 75% single/divorced/separated, 49% either receiving welfare, unemployment insurance or some other type of supplementary income and 70% were either renters (rooms or apartments) or living with a family member. The life-events that brought the elderly to the PES were essentially age appropriate. They included illness (self or a significant other), grief reactions, housing and non-conjugal relational difficulties.
These were reflected in the reasons noted by the ED medical staff in requesting a psychiatric evaluation as almost 40% pertained to depression or anxiety. Overall, with the above data would have predicted that the elderly would be less violent than younger patients and this was indeed the case.
A constellation of "core findings" typical of the elderly PES patient appears to be emerging. Underrepresentation, a preponderance of affective disorders, a higher admission rate, a gender difference, fewer self-referrals and medical conditions contributing to a PES visit and more frequent benzodiazepine use were found in the present, as well as several other studies [11] [12] [13] 24, 28] . About 6% of the elderly were returned to the ED for further medical investigation in our study, versus less than 1% for those < 65. To date, the few reports showing a predominance of men in the elderly visiting the PES are from services receiving a high proportion of police referrals [40, 41] . Indeed, even in the present study, men predominated (56%) in police referrals of elderly patients (N = 50).
Our study suffers from several limitations. For instance, diagnostic validity and stability in a setting such as the PES. Bacca-Garcia et al., [42] using a retrospective semi administrative database found that validity and stability varied with diagnosis (best for schizophrenia, least for personality disorders) and setting (best in the inpatient, least in the outpatient, intermediate in the PES). Using purely administrative databases the PES has fared worse [43] . However, the prospective, non administrative nature of our database and the methodology used should have helped to reduce diagnostic uncertainty in a setting that has a much broader diagnostic range than the typical inpatient ward. If bias exists in our study it may be towards greater diagnostic stability and validity with increasing number of PES visits. Also, care must be taken when generalizing from what are largely regional data as they may not always accurately reflect national trends (such as the fact that the elderly with cognitive disorders were typically triaged to non-psychiatric services in this study).
Conclusion
The elderly in the PES represent a more homogeneous group than their younger counterparts. This finding could be used at both the policy and clinical level to explore avenues that might be useful in increasing their quality of care. At a policy level, prevention may be an attainable objective. Proactive community support systems targeting those with newly diagnosed physical illnesses (or in a significant other) or grief reactions might be developed, as these stressors represent close to half of all stressors associated with a PES visit. At the local, organizational level developing increasingly efficient non-coercive verbal pacification measures to defuse potentially explosive situations would be pertinent, as well as triage systems with a particular focus on alcohol abuse, by far the substance of abuse of choice in this population. At a clinical level the elderly frequent user's affective disorders weighted diagnostic profile and lesser co-morbidity suggests that they may be more amenable to a shift towards more appropriate outpatient resources than frequent users < 65. 
